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(57) [Abstract] 

[Problem] Offer blue light-emitting rhaterial vMch posse 
sses high heat resistance , and stability over time. 

[Means of Solution] Light-emitting material where light- 
emitting material of this invention, with derivative 
wWchdesignates anthracene ring as basic skeleton, is 
shown h below-mentionedGeneral Forniula(l) and 
dsisely makes feature. 

[Qiemical Formula 1] (In Formula, Rl to R8, shows h 
ydrogenatom, alkylgroiq) and alko^Q^groip. R9and 
RlO, display optionally substituted nsphthyl gjmp , 
anthiyl group , phenanthr>d groiq^ , thebiphenjd gcovp 
and taphenyl group which aie chosen fiom a%l 
@co\jp and alkoxy grovp. ) 



(1) lc*$iiSCi:^J^8ii:-r-&«*«»o 




[Claim(s)] 

[Qaim 1] Anthracene ring is designated as basic skeleton, 
light-emitting material A^ch is shown in thd3elow- 
mentioned General Fcxnula ( 1 ) and densely makes 
feature. 

[Chemical Fonnula 1] 



{^^. R, -Rb li> *SJS^. T;1/+JUS. 7}V 



(In Formula, Rl to R8, shows hydrogen atom, a%l 
groiq) and alkoxy groiq). R9 and RiO, display 
optionally substituted naphth)d gjcoup , anthryl groip , 
lAenantluyl groip , thebiphoiyl groiq> and teiphenyl 
groip which are chosen fix)m alk>4groipandalko;^ 
groip. ) 

[Qaim 2] Anthracaie ring is designated as basic skeleton, 
li^t-emitting mataial which is shown in thebelow- 
mentioned Gaieral FcMmda (2) and densely makes 
feature. 
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[Qierdcal Formula 2] 



:t vS;5> b ii liti SSifeS ^ ^ L T r t i> 
jL-){.m. T>hU;uS. :7x:f>h'J 



-«5* (3) lc^.*tL*Ct$*#8»<!:^S«**t*4o 



[ft 3] 




(In Formula, Rl to R8, shows hydrogen atom, alkyl 
groip and alkoxy group. R9 to Rl2, displays 
q^tionally substituted phenyl group, naphthyl group , 
anthi>d group , phenanthiyl groiq) , the biphenyl groip 
and terphenylgron5\^4iichaiechosQifiom altyl 
^up and alkoxy groi^. ) 

[Qaim 3] Anthracene ring is designated as basic skeleton, 
li^t-emitting material >iliich is shown in thebelow- 
mentioned general fonnula (3) and densely makes 
feature. 

[Qiemical Formula 3] 



(a*. Rl -Raii. t;u+;uS. 7)V 



(In Formula, Rl to R8, shows hydrogen atom, alkyl 
groi^j and alkoxy group. R9 displays heterocyclic 
compound which is represented in oxazole ring , the 
oxadiazole ring and thiophene ring. RlO, displays 
optionally substituted pheaiyl groip , n^hthyl groxq) 
and biphenyi groqpA^ch aiechosen fiom dSkyl groip 
and allooxygroq). ) 



m:^^^tt^%mn\ziSl^X. TE-»a (4) 



[Qaim 4] Li^t-emitting material which is shown in bel 
ow-msntioned general formula (4) in light-emitting 
materialwhich designates anthracene ring vAich was 
inscribed to Claim (3) as thebasic skeleton, densely 
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lit A} 



nakes feature. 
[Ctorncal Fomiula 4] 




(In Formula, Rl to R8, shows hydrogen atom, alkyl 
group and alkoxy group. R9 and RlO, display 
q^tionally substituted phenyl groip , naphthyl groiq) 
and biphenyl groip^ch are chosen ftom alkyl groip 
and alkoxygroi?). ) 



[000 1 1 



[0002] 

^iSiELm^0m^\t 1 9 6 0*tta)7> h^-b>0 

26 46 9 2-^^i;^a. 1$igBB63-29 5 69 5-^^ 

2#m9 1 3H (1 9 8 7^) . fcci:t;v^-t-;U • 
:ty ' ry^-C K7?>r v^y^Xg 6 5«m9^S3 6 
1 OM (1 9 8 9^) mzm^^itlXl^^) i*liiZ 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention relates 
to li^t-emittii^ material, legaids ^licable organic light- 
emitting material in light-^tting material ofthedisplay 
element \^ch is rqsresented in organic thin fibn 
electrolunii^cent element etc and with ultraviolet li^t 
excitation thefluorescent material etc. 

[0002] 

[Prior Art] Organic thin film electroluminescent element 
with luminescent element where organic material which 
utilizes electioluninesoenoe (EL below you call) 
phenomaioo becomes li^t-anitting source, is expected 
as himinescent flat display element and planar li^t 
source of the next generatioa Research of this organic 
electroluminescent element designates element which 
uses single crystal ofthe anthracene of 1960 era as origin, 
after passing research A^chutilizes niiltq)urpose 
organic thin fihn, active research develcpnent activity 
has been develqxxhvith CW. Tang and others of 
Eastman * Kodak corporation qxch-making laminated 
type element it ismade to rq>ort (It is disclosed in Japan 
Unexamined Patent Publication Showa 59 - 194393 
disclosure, Japan Unexamined Patent Publication 
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[0 0 0 3] SiaUfcC. W. Ta n gbA<<^g!Lfc 

AIHiSl^LTi oonmiggi.:iTa)ii$-r?|g^ai3 

: •jTF't7A (A I : L i ) . '^^^^^v'^A : g ( 
Mg : Ag) *IS^;4lCc^tj]f $2 00 



[0 0 0 41 iiJi±(D^oizLxvFmt^*ii>^mmmE 

^irm rT-T €»B35««E«. a^. 1 0-3 0V8g 

Tfey. gsicMg : A g^^tmi'^fz EL m^x it 
. 1 0 000 c d/m2 ja±a)SiS;5^J#t)*tTi^So 



[0005] L^NL^f/i<b. ±^(DmmmmELmi' 



Showa 63 - 264692 disclosuie , Japan Unexamined 
Patent Publication Showa 63 - 295695 disclosure , 
^lied * physics * letter Vol. 5 1 1 2th nun±>er9th 1 3 
page (1987), and journal * of * >^lied physics Vol.65 
9th nurriber 3rd 610 page (1989) etc. )iq) to reaching. 

[0003] Organic thin film electroluminescent element whi 
ch C. W Tang and others \\4iich you mention 
earlierproduces, has become element configuration 
which anode, organic positive hole injection tran^rt 
layer, organic luminescent layer , the and cathode 
laminate is done on transparent substrate. As 
preparation method of element, it forms with thickness 
of 1 00 nm extent or less withthe v^r deposition 
method on glass and resin film or other transparent 
insulating substrate, it forms with vapor dqx)sition 
method or ttesputtering method etc indium and with 
transparent conductive film which consists of composite 
oxide (Below , nX)youcall)oftin as anode, with 
monolayer film or multilayer film of organic positive 
hole injection transport materialw^ch on this is 
rq^resented in cojper phthalocyanine and tetra aiyl 
diamine conrpound etc, as the org3nic positive hole 
injection transport layer. It forms with thickness of 1 00 
nm extent or less with v^rdqx)sition method next, 
with the tris (8 - qumohnol) aluminum (Alq below you 
call) or other organic phosphor material, as organic 
luminescent layer. On this organic luminescent layer, 
organic thin film electrolummesoent element is produced 
aluminum : lithium (Al : Li) and magnesium : silver (Mg 
: Ag) or other alloy, with ttecodeposition method as 
cathode of thickness 200 nm extent by forming. 

[0004] From ano^ electric charge (positive hole) of plu 
s, fi'om cathode electric charge (electron) of theminus 
is filled in organic luminescent layer by applying doing 
direct current low voltage between the electrode 
regarding organic thin film electroluninescent elemait 
wWch is produced like above, positive hole and electron 
wiiich were filled move throu^ organic thin filmdueto 
electric field wiiich applying is done, with a certain 
pobabilityreconi)inationdo in thin film eneiigy which 
is discharged to this occasion excitati(Mi (toestheorgjinic 
phosphor, exciton wliich was formed just ratio of 
amount of luminescence child yield wiiichthe organic 
phosphor has discharging light to outside, returns to 
ground state, element which utilizes fluorescence which 
is given out fiiomexcitonof this organic phosphor is 
organic thin filmelectrolumii^cent element. 
Furthermore , as for direct current low voltage which 
impression is done, the usually, with 10 to 30V extent , 
with electroluminesoent ekmait which uses Mg : Ag 
alloy fortte cathode, lumir^ce of 10000 cd/rr2 or 
higha is acquired in this elennent 

[0005] But, as for majority of li^t-emittiiig material whi 
ch is utilized in theabove-mentioned organic thin film 
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[0 0 0 6] ^mmmmuzn^miftoyELm^ 

I*. W. H e I f r I c h ?>(DT> h^-tr>SS$ffl 
l^fc*^fCjlS.*y v*;U- Ufa- - [y^-m 

1 4#2 2 9M (1 9 6 5) ) . i6^TM*. ^5fett*4 
<t LX-r K^:7x-;^:?^VX>^ffll^fz1 OOc d 

94 3 9 3-^^®) -^t*. vX^U;i/^>-tf>ig3(*$ 

m^m^t Lxmi^fzums o o c d/m? ia±<7)w 

1 1 9 4 0 7^^i^») o tfz. LTTi' g 

K>S^b^!ftI£fflL^fcm^A^t>li. 2 50 0c d/m 

8 7 3^^i^«) o 



electroluminescent elemsnt, emission color is limited 
with gneen or theyellow , as for reported example of 
electroluminescent element wliich uses blue and thered 
color li^t-emitting material \^ichaienecessaiy for full 
color display. 

[0006] Electroluminescent element of blue light emission 
A^iiich utilizes organic material starts in elementwhich 
uses anthracene crystal of W.Helfiich and others and ( 
physical * review * letter VoL14 229 page (1 965)), 
recently, rqxartof element which shows luminance of 
1 00 cd/m2 or hi^er which uses tetra phenyl butadieneas 
light-emitting material ( Japan Uiexamined Pat^t 
Publication Showa 59 - 194393 disclosure ) and, elencnt 
which shows light emission of blue gneen color ofthe 
luminance 800 cd/m2 or highorwliich uses distyryl 
benzene derivative as light-emitting material is veponed, ( 
J^3an Examined Patent Publication Hei 7 - 1 1 9407 
disclosure ). In addition, blue light emission of 2500 
cd/m2 orhi^er is rqxMled fiomelement ^chuses 
acridcaieconpoundas lii^t-emitting material, ( Japan 
L&iexamined Patent Publication Hei 8 - 67873 disclosure 



[0 0 0 7] C(DJ:3/j:»fe(D«3t«fil*. m^PM^ 



[000 8] 



[0 0 0 9] r>K7ir>ii. "tti^^t^n^om^t 
^^t^fzlsbiz^^^^^mt Lxm^X^^o Lt^ 

xmfFm^\zmm'ti>zt\tmmxihi>. zotzMz 
m^tLx^mnx^h. 



[0007] As for light-emitting material of this kind of blue, 
reported exanple is less inconparison with light- 
enitting material of green and yellow, you can say 
thatalso research aiKldevdopmait of material is late. 

[0008] 

[Problems to be Soh^ed by the Invention] Like above, in 
organic thin fibnelectroluminescent element it is not 
case that always it satisfiesthe characteristic where 
material vAich is used as blue li^t-emitting material 
reported exanple islittle, is sou^t. Presently, 
development of light-emitting material \Aere durability 
which possessesthe blue li^t arission efficiency \s*iich 
is sq)eri(»: is hig^ is e7q)ected. 

[0009] You can e^q^ect anthracene, because that itself gi 
ves out fluorescence ofihe blue as blue li^t-emitting 
material. But, it is difficult anthracaie crystallization 
cteiTickv5)tobeeasy,toutilizeindi^layelernentas thin 
film Because ofthis, introducing substituent into 
anthracene ring, it is neoessaiyto control crystallizatioa 
By fact that siAstituent which it introduces is selected, 
casevAere it makes thermal stability and thin film 
anthracene derivative which gives out thefluorescence of 
blue wlii ch irrproves can expect stability over time. 
Furthermore, by feet that substituent wiiich possesses 
charge tiansportoharacteristic is introduced, as li^t- 
emitting material or electric charge transport material 
\^4iich confines charge transport characteristic you can 
Gxped. Byfactthat substituent is introduced, also it 
l:m3rTEs possible,fiirthermore, to use film of 
anthraoQte derivative al one as luminescent laya- as host 
mataialof other blue light-emitting material can exped. 
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[0 0 10] :$i^BM<DEm\t. h 



[00 1 1 1 



[00 12] 

[^b5] 




[0 0 13] R|, --Rsii. 7;u 



[0 0 1 4] **?B(4. 7>h5H2>^^S^^'tJ&<!: 
t^. TiB-flSie (2) lc^F?tiSc:i:^!^»<trs 



[00 15] 



[001 0] It is to offer blue light-^tting material of amorp 
hous^ch possesses heat resistance andthe stability 
over time x^tere object of this invention controls 
crystalli2ation by factthat various substituent are 
introduced into anthracene ring, also be able touse for 
luminescent layer as thin film of alone, as host material 
of otheiblue light-emitting material uses and possibility, 
is siperior densely. 

[0011] 

[Means to Solve the Problems] It is something v^liich off 
ers ligjit-enitting material where this invaition, with 
derivative wtoch designates anthracene ring as basic 
skeleton, is shown in thebelow-mentioned General 
Formula (1) and densely makes feature. 

[0012] 

[Gherrical Formula 5] 



[001 3] (In Formula, RJ to R8, shows hydrogen atom , 
alkyl group and alkoxy group, R9 and RlO, di^lay 
optionally substituted naphthyl ffoup , anthr>4 groi^ , 
phenanthr>d grotp , the bq^henyl groiq) and teiphenyl 
groipwliich are chosen fix)m alkyl groiQ) and alkoxy 
group. ) 

[0014] nris invention designates anthracene ring as basi 
c skeleton, it is something wiiichoffers li^t-emitting 
material Which is shown in below^mentioned General 
Formula (2) anddensely makes feature. 

[0015] 
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[Oienical Formula 6] 



[0 0 16] (5**. -Rg \t. r;u 
at-o ) 

[0 0 1 7] 7>h^-b>S^S*tfei: 



[00 18] 

H95*(3) 




[0016] (In Formula, Rl to Rs, shows hydrogen atom, 
all^lgroip and alkoxygroi^). R9toRi2,<Ssplays 
qjtionally substituted phen>d gtoip , n^hdiyl groi^ , 
anthryl groq> , phenanthrylgroip, the biphaiyl group 
and teiphenylgroip^^charechosaifirom ailgd 
groi¥>andalkoxygrox5). ) 

[0017] It is something which offers light-emitting materi 
al where this invention is shown in ttebelow-mentioned 
gaieral fomnula (3) in light-emitting material wttch 
designates anthraooie ring as thebasic skeleton, densely 
makes feature. 

[0018] 

[Chemical Fomiula 7] 



[0 0 19] (S*. Rli'-Rgli. t;u 



[0 0 2 0] Sf[IE-»S (3) IrffiLfcT 



[0019] (In Formula, Rl to RS, shows hydrogen atom , 
a%lgroip and alkoxy group. R9di^lays 
teterocyclic compound wiiich is iq)resQited in oxazole 
ring, the oxadiazole ring and thiophenering. RJO, 
diq)lays q)tionally substituted phenyl group , n^hthyl 
group and bq)hen>d group which aiechosen from a%l 
groi^ and alkaxygroip. ) 

[0020] It is something vAich offers li^t-emitting materi 
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iB-«ie (4) izTjk^n^zt^^^tt^^^^n 

[002 1] 




al where this invention is shown in thebelow-mentioned 
general fomnula (4) in light-emitting material which 
designates anthracene ring wiiichwas inscribed to 
aforementioned general formula (3) as basic skeleton, 
densely makesfeature. 

[0021] 

[Chemical Fonnula 8] 



[0 0 2 2] (S4^. Rl^-Rgli. A^mm^. T)l 



[00 2 3] 

tic 



[0 0 2 4] *^B^(DT>h^-tr>«$S*tl&itt 
a)^6<)$^tt^^B$$S1± ^|SJ± ^ it ^ C i: t, r ^ S 



[0022] (In Formula, Rl to R8, shows hydrogen atom , 
alkylgroiq? and alkoxy group. R9 and RiO, display 
optionally substituted phenyl groiq? , n^thyl groi^) 
and biphenyl group\\toch are chosen from alkyi groip 
and alkoxygroq). 

[0023] 

[Errbodiment of Livention] Blue light-enitting material 0 
f this invention, anthraquinone derivative and 
halogenated aryi compound reacting, water-eliminating 
cyclization bydoing it acquires this is something >^ch. 
for exanple anthraquinor^ derivative and halogenated 
aiyl compound in m diethyl ether solvent reacting 
making use of thefcutyd lithium, it can synthesize 
compound which it acquires underthe acidic conditic»i 
bywater-elinmiatingcyclizaticm doing making use of 
potassium iodide and phosphinic acid sodium 

[0024] Huoresoence of blue be able to expoct blue li^t- 
emitting material which designatesthe anthracene ring of 
this invention as basic skeleton, from fact that 
anthracene rii^ itselfeives out blue fluorescence, also it 
becomes possible to make li^t errdssion eflBciency 
highwith substituent A^liich is introduced, hi addition, 
A^tenby&cttfaat substituent is introduced, utilizingas 
thin filni, also to improve it is possible themal stability 
and stability over time. Furthermore, by feet that 
substituent wdiich possesses charge 
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[0025] ±fs-tes (1) (4) -e^^ti-S) 



[0 0 2 6] ±g5-»je (1) X^7F^tl^:^mM(Dn 
x;u*. $r-:7ix;i.S;tj<^lf e>ti^. 



[0 0 2 7] ±!S-JKS (2) T-^^?*tS*aiaflCD» 

■ty^}im. T>h'j;us. T'x^vK'j 



[0 0 2 8] ±IB-flSa (3) T-^S:*lS**?Ba)» 



[0 0 2 9] ±5S~IS^ (4) V7fit^tl^:$^^mO)n 

(1) . (2) , (3) (4) vmttiim^ 



[003 0] 



traiisportcharacteristic is introduced, as electric charge 
transpoit material simultaneously also it ispossible to 
obtain material which bears fimctioa 

[0025] Rl to R8 alkyl groip (Also saturated cyclic hyd 
iDcaibon group includes in alkylgtoiq) hoe. ) \^ch 
is r^5resented in methyl groiq) , the ethyl group , 
isopropyl group , tertiary but>d group, cyclohexyl 
group and trifluoromethyl groiq? etc in additionto 
hydrogen atom, can list aUcoxy groip or other 
errixxiiment vAAch is represented in methoxy groi?) ,the 
ethoxy group, isopnpoxy group and tatiaiybutoxy 
group in blue light-emitting material of this invention 
vAichfrom above-mentioned General Formula (1) is 
shown with (4). Rl to R8 is good being being mutually 
same, differing, 

[0026] As for R9 to RlO, you can list optionally substit 
uted naphthyl group , anthryl groi?) , phenanthr>d 
groiQ) , the biphenyl groip and terphaiyl group wliich 
are chosen from aJkyl group and alkoxy groiq) inthe 
blue light-emitting material of this invention wliich is 
shown with above-mntioned General Formula (1). 

[0027] As for R9 to Rl2, you can list q^tionally substit 
uted phenyl groi^) , n^hthyl groip , anthr>d group , 
the phenanthrjd groiq) , biphenyl group and terpten>4 
groipvAich are chosen fifom alkyl groip and the 
alkoxy groiq? in blue h^t-miitting material of this 
invention wiiich is shown with theabove-mentioned 
General Formula (2). 

[0028] R9 shows heterocyclic compound wtoch hetero 
atom at least one is included in theblue light-ordtting 
material of this invention which is shown with above- 
mentioned general formula (3). As r^resoitative 
exanple of aforementioned heterocyclic compound, you 
can list thiophoie ring , the oxazole ring and oxadiazole 
ring etc. As for RlO, you can list optionally substituted 
phenyl groiq? , n^hthyl gjxyup and biphenyl groip 
etcwhich are chosen fiom allgdgroq) and alkoxy 
groiq>, 

[0029] R9 to RlO, shows cptionally substituted phen>4 
gcoap , naphthyl group and biphenyl group which are 
chosenfiom alkyl group and alkoxy groi^ in blue light- 
emitting material of this invention vAich is shownwith 
above-mentioned general forrmla (4). Those which are 
shown next as enixxliment of h^t-emitting material 
A\hich isdisplayed with general formula (1), (2) and 
(3) and (4), can be listed. 

[0030] 
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[Qiemical Fomwla 1 1] 





[0 0 3 3] Ju±*L/c*i6wa)»fe«5t*rm. ft 



[003 4] 



^i:A<bn -:/f^;UUf''!7A2 5m I (1. 60mol 
i;x^;n-i-;uj§i$^)aTL2^rp1itl*Lfco SEE 

Si§^ich;ux>. m^mz^^-^ 

>il:*-h'J';;A^)iS*liD^. ii*HlS»iia*li-^Co 



[003 5] 



[0033] Above blue light-ernitdng material of this inventio 
n which is shown, mixing with otherelectric charge 
transport material and li^t-emitting mataial, etc using is 
possible. 

[0034] 

[Working Example(s)] You explain below, concerning 
Working Exanple of this inventioa 

(Working Example 1) While in nitrogen atmo^herc, ice 
cooling doing this 2 - bromo biphenyl 8. 1 6g in addition 
to thedieth>1 ether, it dripped n-butyl Hthium 25 ml (1 .60 
mol/1). After dripping 1 hour after agitating, it drq^ped 
diethyl ether soluticai whichadds 2 - tertiary butyl 
anthraquinone3.20g and 2 hours agitated Itttoewpure 
water to reaction termination and reaction solution, 
extracted organic laya* andthe product \^ch is 
acquired, it did recrystallization which uses hexane 
forthe toluene and poorsoh^aitin good solvent and 
refined Next, sequential it added potasaum iodide and 
phosphinic acid sodium to conpound wfcchwas refined 
in this including acetic acid, 1 hour agitation circulation 
did- product which is acquired it does recr>stallization 
vAich uses thetoluene / hexane and it shows in below- 
mentioned Qienrical Fomuila by refining, anthraooie 
derivativeof \^ite powder was acquired 

[0035] 
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[Chemical Formula 12] 




[0036] ±E0Dck9!wLTllb^lfcT> h^-fe> 

K«»a)«»««Taii^ (B*g^ (tt) as jmn 

SX10 2$ftffl) ^fTl\ aW^b^SjKT^^J-^-f:*- 
(fe^Sf^Rfr (fl^) as FT I R-8 1 OOM^tt 



[0 0 37] COT^h^-feVMiaiftfCOlxT. 4z-r 

3-s^xsascDDsc22oc$ffll^. mm^m 

SIT. ^jSiigl O^C/m i n(O^^T'X!iS^:^n^ 
(Tg) ^;ll^L/;:gS. 7 4 °CT*fe^ C J&<»X)^ 

) *fflt^r<:j->{b/-Hx>vv;U^iflSLfcllSm. 5 
. 9 7 BVX'&i>Ztf)<i^iji^^tz^ 



[0 0 3 8] ±IE<^l^lfil^i:fS^M^ffil^7>h^ir>^ 

) aS! RF5000^fiEffl) ^ffofcjg*. ^(DT 
>h7-b>SaH*l*. 4 2 3t5J:i;4 4 4nmlce- 

Ufco 



[0039] (IIJfi«2) g^|?Ha*T?. 9-:?D 
^:7x-^>hl/>l O. 3 g^vX^^UX— r;UC*D 
^*l$*;^L^>:*<bn-3^^;i/'j^'!7A2 8m I 

•j-:^^ju7>h^+y >4. oog$to*fivx^ 



[0036] Mass analysis measurement ( Jeol Ltd (E© 69-0 
56-5023) sillied JMN SX102 use) of anthracene 
derivative \^ich it acquires as descriptionabove was 
done, from fact that ion peak of m/z538 which issuitable 
torrx)Iecularionof target compound is detected, 
formation of anthracene derivative (Chemical Formula 
7)was verified IR spectrum ( Shiimdzu Corporation 
(DB 69-055-8747) si5>plied FTIR-glOOMisused, 
KBr pellet method ) of anthracene daivative is shown in 
Figure 1. 

[0037] Concerning this anthracene (terivative, making us 
e of DSC220C of Seiko Instnumits Inc. pB 69-058- 
2077) siqplied, theiesult of measuring glass transition 
temperature (Tg) under nitrogai atmosph^ and under 
condition oflhe heating rate 1 0 ^Omin is 74 ""C, 
understood densely. As for this anthracene derivative 
(Qiemical Formiila 7), fiom fact that you could not see 
crystallization peak, youcan expect thin fi Im of 
amorphous which shows hi^ stability over time, vapor 
dqxDsited film ^ch consists of this anthracene 
daivative was formed on quartz glass, theresult of 
measuring ionization potential making use of surfece 
analysis equqiment ( Riken Keiki Co. Ltd. (DB 69-057- 
3670) siqjplied AC - 1 use) is 5.97 eV,understood 
densely. 

[0038] Result of doing fluorescence (PL) spectral measu 
lement ( Shimadzu Coiporation (DB 69-055-8747) 
si^jlied RFSOOOuse) of anthracene derivative making 
use of thethin film vMch is sirrilar to description above 
this anthracene derivative, is materialwhich gives out 
fluorescence of blue which possesses peak inthe 42 3 
and 4 44 nm» you verified densely. 

[0039] (Working Example 2) While in nitrogen atmosphe 
re, ice cooling doing this 9 - bromo phaianthrene 1 0.3g 
in addition to thediethyl ether, it drifped n-butyl lithium 
28 ml, After dripping 1 hour after agitating, it drif^jed 
diethyl ether solution whichadds 2 - tertiary butyl 
anthraquinone4.00g, 2 hours agitated pure water was 
thrown to reaction termination and reaction solution, 
organic layer wasextracted and product which is 
acquired was refined witih recrystallization\^ch uses 
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[0 0 4 0] nmuzit^^izmm^mT.. ^kiza^ 



[004 1] 



[^bi 3] 




hexane for toluene and poor solvent. 

[0040] Including acetic acid, next 1 hour agitation circu 
lation it did in theconpound which it refined including 
potassium iodide and phosphinic acid sodium doing 
reciystallization which uses toluene, it shows 
productwbich is acquired in below-mentioned Chemical 
Formula by refining, anthracene derivativeof white 
powder was acquired 

[0041] 

[Qiemical Formula 13] 



[004 2] ±f£(Dcfc-5(::LT|#b*i/rT> h v-fcr> 

m2\ZT> h^-tr>si2S«:a) I h;u (KB r 

[0 0 4 3] c©y>h^-ir>igS»*. smSBSl 

(Tg) ^m^Lfz^^. ^ 9 0''CX^^Ztt<^ti^ 



[0 0 4 4] C(7)7>h5-b>S3}{**^bJ5:*3l«M 

[0045] ±IStf^lfil^»:3SM^ffll^7>h^-t>^ 
m»0>^^ (PL) X/<i7 h>U;1fl^^ff ofcJgm. C 
(D7> h^-b 4 4 3nm\Z\£-^i^ti> 



[0 0 4 6] (HJiiiMs) smSiBa^t?. 5* 

1' : 3' , 1" -a^ — >'xli;U7. 53 



[0042] It measured anthracene derivative which it acquir 
es as (tescription above mass analysis,fiT)m feet that ion 
peak of nyz586 which is suitable to thenx)lecular ion of 
target compound is detected, it verified formation of the 
anthracene derivative. rR^xx:trum(KBr pellet method) 
of anthracene derivative is shown in Figure 2. 

[0043 ] This anthracene derivative, result of measuring gl 
ass transition tempaature (Tg) under nitrogen 
atmosphere andunder condition of rate of terrperature 
increase 10 ""Onin is 190 X, understood densely. As 
for result of comparing with anthracer^ derivative of 
Woridng Bcarnple 1 , with thesubstituent wiiich is 
mtroduced, it changes you could verily Tglargely 
densely. 

[0044] Vapor dqx)sited film wiiich consists of this anthr 
acene derivative was famed on quartz glass, theresul t of 
measuring ionization potential rnaldng use of surfece 
analysis equipment is 5.90 eV,understood densely. 

[0045] As for result of doing fluorescence (PL) spectral 
measurement ofanthracene derivative making use of 
thethin film which is sinilar to description above, as for 
this anthracene derivative it is amaterial wWch gives oxit 
fluorescence of blue which possesses peakin 443 nm, 
understood densely. 

[0046] (Woridng Example 3) While in nitrogen atmosphe 
re, ice cooling doing this 5' -bromo- 1,1* :3\r' - 
terphenyl 7.53g inaddition to diethyl ether, it dripped n- 
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[0 0 4 7] flSLfc^b^l^gfcRK^iDx. ;^(c3 0 
tt}*i§5it* It/To f#t>*if-±fiE«!ild:h;ux>/^:it^-»^ 



[0 0 4 8] 

lit^ 4] 




bu^ lithium 18 ml. After dripping! hour after agitating, 
it dripped diethyl ether solution \^chadds 2 - teitiaiy 
butyl anthraquinone 2.1 Ig, 2 hours agitated, pure water 
was thrown to reaction termination and reaction 
solution, organic layer wasextracted and product vAnch 
is acquired, in good solvent reoystallization wasrefined 
in toluene and poor solvent making use of hexane. 

[0047] Including acetic acid, next 1 hour agitation circu 
lation it did in theconpound wiiich it refined including 
potassium iodide and pho^hinic acid sodium 
product which is acquired it does recrystallization which 
uses thetoluene / hexane and it shows in below^ 
mentioned Chemical Fcmiula by refining, anthracene 
derivativeof \^te powder was acquired. 

[0048] 

[Chenical Formula 14] 



[0049] ±i*CDcfc5ICLT*ib4xfc7>h7i?> 
mSlZTUh^yizZ^mmW (<b9) OONMRX^^K 

[0 0 5 0] za)T>h7■^r>issn*lcoL^T. mm 

SHftT. SSagl O^C/m I nO^n^T^^'yT. 

te^^ (Tg) ^m^Lfzi^m. ^ so^'cvih^zt 



[00 5 1] z(r>T>\-^iz>m^m^h^ui>mmm 

^it^'ryi^^Jl^m^Lfz^m. 5. 83eV-e& 

iZttl^^t^-DtZo I 

[0 0 5 2] ±^tm^ti:mm^mi^ri^ h'7ii>m 
S»a)a5fe (PL) h;uais*fTofr«s«. z 

0)T>h^-t>mmt*lt. 4 5 3 nm(ze-^^:&-r 



[0049] It measured anthracene derivative vsiiich it acquir 
es above-mentioned way mass analysis,firom feet that 
ion peak of w/z690 vAnch is suitable to themolecular ion 
of target conpound is detected, it verified formation of 
the anthracene derivative, nnr spectrum of anthracene 
derivative (Chemical Formula 9) is shown in Figure 3. 

[0050] Concerning this anthracene derivative, result of 
measuring glass transition temperature (Tg) under the 
nitrogen atmosphere and under condition of rate of 
temperature increase 10 ""Gmin is 130 X, 
undeistooddensely. As for this anthracene derivative, 
fi"om feet that you could not see crystalli2ation peak, 
youcan expect thin film of amorphous ^ch shows 
high stability over time. 

[0051] Vapor dqx)sited film which consists of this anthr 
acene derivative was formed on quartz glass, theresult of 
measuring ionization potential making use of surfece 
analysis equqment is 5.83 eV,understood densely. 

[0052] As fofr result of doing fluorescence (PL) spectral 
measurement of anthracene derivative making use of 
thethin film which is similar to description above, as for 
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[0 0 5 3] immm^) mmnm^^v. z- o 

, 4-:j-+-9-vTy-;U9. 8 3 TH FlCjbD^. 
[0 0 5 4] flSLfc<b^«8lcitK^»Px. ajirs't; 



[00 5 5] 



[<bi 5] 




this anthracene derivative, it isa material which gives out 
fluorescence of blue >^ch possesses thq^eak in 453 nm, 
understood densely. 

[0053] (Woiking Example 4) In nitrogen atmosphere, n- 
butyl lithium 22 ml was driiped to this 2 - (3 - 
bromophenyl) - 5 - (2 - naphthyl) - 1 ,3,4 - oxadiazole 9. 
83g in addition tothe THF. After dripping 1 hour after 
agitating, it dripped 2 - tertiaiy butyl anthraquinone 2. 
65g, the 2 hours agitated product which is acquired 
was refined with recrystallization whichuses hexane for 
toluene and poor solvent in good solvent. 

[0054] Including acetic acid, next 1 hour agitation circu 
lation it did in tihecorrpoxmdwiiich it refined including 
potassium iodide and pho^hinic acid sodium 
product v^diich is acquired it does recrystallization which 
uses thetoluene / hexane and it shows in below- 
mentioned Qiemical Formula by refining, anthracene 
derivativeof wWte powder was acquired 

[0055] 

[Qiemical Formula 15] 



[0056] ±acD<J:9ULT»btlfc7> h7-tr> 
>l3ffl^-ri>m/'2 7 7 4(7)-<:i->e-^7;b<«feai$*i 



[00 5 7] ca)7> h^•t?>il^i*(col^r. mm 

l?HmT. ^SiiSl 0**C/m i na)^itT-C**^X 

(Tg) ^asLfcjss. 1 4 7^-<?fc«)Ct 



[0 0 5 8] C<7)7>h7•ir>IS^tt:A^b^^^^^SS 



[0056] It measured anthracene derivative which it acquir 
es above-mentioned way mass analysis,fi-om feet that 
ion peak of m^z774 which is suitable to themolecular ion 
of target coirpound is detected, it verified formation of 
the anthracene derivative. nmrq)ectrum of anthracene 
derivative is shown in Figure4. 

[0057] Concerning this anthracene derivative, result of 
measuring glass transition temperature (Tg) under the 
nitrogen atmosphere and under conditio of rate of 
tenperature increase 10 **Cyrnin is 147 X, 
understooddensely. As for this anthracene derivative, 
fiom feet that you could not see crystallization peak, 
youcan expect thin film of amorphous which shows 
high stability over time. 

[0058] Vapor dqx)sited film which consists of this anthr 
aoene derivative was formed on quartz glass, theresult of 
rtieasuriiig ionization potential rnaking use of surfece 
analysis equipment is 5.88 eV,understood densely. 
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[0 0 5 9] ±titmmtmmt:mi^7i^ h5-tr>si 

(PL) h;U;ffl^^fjo/--^S^ C 



[0 0 6 0] ±lBllJl{?](7)7>h7-lr>S$S*t<S 



[00 6 1] 



[0062] 



[0 2] *«§M(D||te«ij21Z«tP'SSIpfett*4fl)I 



[03] *«0ja)^Sfi#13|C«|tDS563fe««a)NMR 



[04] *IBWa>Sll£«|4lCRt>*J63fe««a)NMR 



[0059] As for result of doing fluoiescence (PL) spectral 
measurement ofanthracene Privative making use of 
thethin film which is similar to description above, as for 
this anthracoie daivative, it isa material which gives out 
fluorescence of blue which possesses thq^eak in 445 nm, 
understood densely. 

[0060] Blue light-anitting material which designates anth 
lacene ring of above-mentioned Woridng Example asthe 
basic skeleton changes, by fact that substituent is 
introduced, glass transition taiperatureandcrystaUinity 
densely to be possible, it is sxq^erior in heat stability, 
itcan acquire satisfectoiy thin fihn of stability over tin« 
^ch clystallizaticmitisdiflSculttodo. 

[0061] 

[Effects of the Invaition] As above shown, ciystallizatio 
nwWch possesses high heat resistance and hi^istability 
over time, by foming li^t emitting site wWch uses 
material which designates theanthracei^ ring vAich 
introduces various substituent as basic skeleton with 
this invention ,the thin fihn of amorphous which it is 
difficult to do can be acquired. Because ofthis, you can 
expect luminescent elonent^Aete thecmal stability and 
thedurability are high. 

[0062] 



[Brief E?q)lanation of the Drawing(s)] 

[Figure 1] Explanatory diagram which shows IR qjectr 
um of li^t-erdtting mataial w^ch relates to 
theWorking Example 1 of this invention. 

[Figure 2] E?q)lanatoiy diagram which shows IR spectr 
um of li^t-emitting material v^feich relates to 
theWorking Example 2 of this invention. 

[Figure 3] Explanatoiy dia©^ ^ch shows nmrspect 
rum of li^t-nemitting material which relates to 
theWorking Example 3 of this invention. 

[Figure 4] Explanatory diagram which shows nmr spect 
rum of light-emitting material v^iiich relates to 
theWorking Example 4 of this invention. 
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